Four men with arteriosclerosis obliterans (ASO) were exercised on a treadmill on 4 different days to determine their maximal walking time (MWT) and the point at which their claudication pain (CPT) began. Each subject was exercised at 60%, 75%, and 90% of his MWT to determine the effect of work intensity on the systolic blood pressure at the ankle (AP). To measure the effect of exercise repeated on the same day, each subject walked five times each day on 4 different days at each of the three workloads. After each subject completed the required number of walks, his MWT was again measured on 4 separate days (one subject was retested only once) to determine whether it had changed.
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To determine the effect of work intensity on the AP response, each subject was exercised at 60, 75, and 90% of his MWT. The order in which these were done was randomly assigned to each subject, who walked on the treadmill five times (repetitions) each day on 4 different days at each of the three intensities. AP was recorded during the 10-to 15-minute intervals between repetitions.
After each subject had walked the prescribed number of times (five walks per day for 12 days) his MWT, CPT, and AP responses were again recorded on 4 different days to see whether there had been any change.
Data from each subject were analyzed by an analysis of covariance technique* with AP as the dependent variable and time after exercise as the covariate. With this technique, the effect of workload on AP could be determined while the effect of repetition was kept constant, and vice versa. Grouped data were analyzed in this way, except that the effect of the subjects on the variation in the AP response was also determined. In comparing the AP responses to the initial and final maximal walking tests, a multiple regression technique* was used. This estimated the slope and intercept of the average line formed by each set of recovery AP values. Where appropriate, F-tests and t-tests were used to measure the magnitude of the observed differences. Results
Subject L. A. had a resting AP value of 126 mm Hg and walked 9:31t (2 mph, 12% grade) on the treadmill before stopping due to the claudication pain which began at 2:14. His AP decreased 20% to 101 mm Hg and returned to the resting level within 8 minutes.
After the first walk at 90% MWT, his AP dropped 9% and approached the resting level within 10 minutes ( fig. 2A ). With each successive walk there was less of a reduction in AP so that after the fifth walk AP fell only 2%, returned in 4 minutes, and remained slightly above the resting level. Walking at 60% and 75% MWT resulted in similar responses ( fig. 2B and C) , that is, after the third walk his AP response was essentially normal.
MWT increased significantly from 9:31 to 24:32 (P < 0.001) and there was little change in CPT (2:14 to 2:24). The resting AP level intensity he did not usually experience pain, his AP decreased to 55% of the resting level ( fig. 4A ). There was a more rapid rate of recovery after each successive walk, leveling off with the fourth and fifth walks. At 75% MWT the first walk resulted in a greater fall in AP but the response after the last 3 walks at 75% MWT was similar to that after the last 2 or 3 walks at 60% MWT ( fig. 4B) figure 3 , where the AP response after the first walk at each exercise intensity is plotted. The initial maximal walk (100% T1) caused a greater reduction in AP than did the maximal walk at the conclusion of the study (100% T2). Both Figure 7 Recovery of ankle systolic blood pressure after exercise. Effect of various percentages of subject's maximum. Refer to figure 3 for explanation.
in AP was slightly less after each successive walk at 90% MWT, the recovery rates from the second, third, and fourth walks were superimposed on one another ( fig. 6C ). Recovery time was again shortest after the last walk.
When the MWT of subject N. R. was retested, he had a significant rise in his resting AP level from 63 to 82 mm Hg (P < 0.001) but no difference in the blood pressures taken at the arm (102/61 and 106/64, respectively). There was also a significant increase in MWT from 10:53 to 15:14 (P < 0.001) with little change in CPT (2:34 to 2:47). After the second set of maximal walks, the AP dropped to unrecordable levels for only 2 minutes as compared to 4 minutes initially ( fig. 7) . Multiple regression analysis showed this difference in AP reduction to be highly significant (P <0.001) but there was little difference in the rate of recovery. Analysis of covariance revealed a significant effect of both repetition and workload on AP response to exercise (P <0.01).
Subject G. W. had a resting AP level of 104 mm Hg and a MWT of 3:21 (2 mph, 12% grade), with pain beginning at 2:05. After the maximal walks on the treadmill, his AP fell to unrecordable levels for 4 minutes and took 24 minutes to return to the resting level. After the first walk at 75% MWT there was a marked drop in AP but with each successive walk there was less of a reduction ( fig. 8A ). The same pattern was present after the walks at 90% MWT, with a wide difference in AP Recovery of ankle systolic blood pressure after exercise. Efect of various percentages of subject's maximum. Refer to figure 3 for explanation.
increase in his MWT from 3:21 to 7:13 (P < 0.01) and in his CPT from 2:14 to 3:19 (P <0.01). As seen in figure 9 , the fall in AP after the second set of maximal tests was significantly less (P < 0.001) but there was little difference in the rate of recovery. Statistical analysis revealed that the effects of both repetition and workload were significant for this subject (P < 0.01). Analysis of grouped data showed a highly significant difference among the four subjects in their AP responses to the different workloads and repetitions (P < 0.001). Likewise, there was a significant effect of intensity and repetition of exercise on the AP responses of the entire group (P < 0.001). None of the four subjects exhibited any marked differences in rate of recovery between the initial and final maximal tests, but they all had less of a reduction in AP after the final tests.
Discussion
There were marked differences in disease severity in these subjects as evidenced by their AP responses and MWT. One thing that all subjects had in common, however, was that repeated exercise had an effect on their AP response.
The most likely explanation for the im- There is a suggestion that workload had to be of sufficient intensity to elicit the effect of repetition. The initial reduction in AP was not different at 60% MWT for either G. W., who had no pain at this workload, or J. R., who had occasional pain (figs. 4A and 8C). The effect of repetition was also least at 60% MWT for L. A. (fig. 2B) .
It was not possible to determine the relative effects of each workload on the AP of the group, since there was so much individual variation. However, the initial maximal walks had the greatest effect on the reduction and recovery of the AP for each subject (figs. 3, 5, 7, and 9). Another reason it was difficult to determine the effect of work intensity on AP response was that each subject's MWT was increasing during the study. Thus, a percentage of the initial MWT was changed since the MWT terms, could not be explained by a parallel increase in blood pressures recorded at the arm and was probably due to an increase in collateral circulation. This was reflected, too, in the significant increases in MWT of L. A., N. R., and G. W. (probably also in J. R., who doubled his MWT on the one retest) and especially in the marked increase in CPT noted in G. W. and J. R. (significant for G. W.). Even though these subjects walked significantly farther as a result of these exercise sessions, there was less reduction in AP recorded 2 minutes after exercise; significantly so for L. A., N. R., and G. W. Increased collateral circulation with its resultant increased blood flow appears to be the most logical explanation.
